INTRODUCTION
Thiosemicarbazones are amongst the most important nitrogen-sulphur donor ligands (1) which are capable of acting as neutral or charged ligand moieties.
During the past few years a plethora of references describing the transition metal complexes of these ligands have appeared in the literature (2, 3) . However little is known about the complexing behaviour of non-transition element with this ligand (4) .
Among the non-transition elements, tin occupies an important position as a number of modern physico-chemical techniques can be applied for the detailed structural study of its compounds. In view of this.
it was considered of interest to synthesize and characterize new thiosemicarbazone derivatives of organotin(IV) in continuation with our previous studies on organotin(IV) complexes (5, 6) and the results of these investigations are reported in this paper. 
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MATERIALS AND METHODS
All the reagents viz., organotin halides, various aldehydes, ketones and thiosemicarbazide (Fluka) of Analytical grade were used as received.
All the chemicals and solvents used were dried and purified by standard methods, and moisture was excluded from the glass apparatus using CaCl2 drying tubes.
Carbon , hydrogen and tin content of the complexes were determined as previously reported (5). Sulphur was estimated by Messengers method (7) . Molar conductance, electronic spectra, 1 13 infrared and far-infrared spectra, HNMR spectra, CNMR spectra and thermal measurements were carried out on the same instruments as previously reported (8) .
The Mössbauer spectra were measured at 80K on a Mössbauer spectrometer Model MS-900 (Ranger Scientific Co., Burelson, TX) in the acceleration mode with a moving source geometry using liquid nitrogen cryostat (CYRO Industries of America, Inc., Salem, NH). The source was ^mCi"''"''^r ri SnC)2 and the velocity was calibrated at ambient temperature using a composition of BaSnO and Sn foil (Spilting = -1 2.52 mm ).
Antimicrobial activities of the ligands and their organotin(IV) complexes were carried out at microbial section of Central Drug
Research Institute (CDRI), Lucknow using a two fold serial dilution technique.
Synthesis of the Ligands
All the reactions were carried out under an anhydrous and oxygenfree nitrogen atmosphere. The thiosemicarbazones were prepared by the condensation of aldehyde or ketone with thiosemicarbazide in 1:1 molar ratio in ethanol. These were recrystallized from the same solvent and dried under vacuum (9) .
Synthesis of the Complexes
The complexes were prepared by the replacement reactions of tri-and diorganotin chloride with sodium salt of Schiff bases derived from different aldehyde or ketone with thiosemicarbazide, in 1:1 or 1:2 molar ratio in absolute methanol as reported earlier (6) . 
Electronic Spectra
In the electronic spectra of thiosemicarbazones and organotin (IV) complexes, three intense maxima are observed at ^ 225+22, 285j+35 and * 315+33 nm, which may be due to the vi ~π transition of the benzenoid, NH^ chromophore and C=N chromophore, respectively (11) . Some sharp bands obtained in the region 347-397 nm in the spectra of complexes may be assigned to charge transfer bands and secondary bands of the benzene ring (11) .
Infra red Spectra
In the I.R. spectrum of the thiosemicarbazone of 5-chlorosalicylal- and clearly indicate the existence of cis phenyl or methyl groups (13, 14) . The ν Sn-C and ν Sn-C in the regions 610-560 cm" 1 and j ss s 525-500 cm have also been assigned (15, 16) in dibutyl tin(IV)
complexes.
*HNMR Spectra
The proton magnetic resonance spectral data of all the complexes except Me^SniL-l) and Bu2Sn(L-4) due to their semisolid nature and insufficient solubility in CDClg have been recorded in Table- The signals corresponding to -CH_, -CH and C_Hin 0f the ο ι b J.U ι ligands have also been assigned and presented in Table- 1. The number of protons of various groups calculated from the integration curves and those calculated for the expected molecular formula agree with each other. 
Mössbauer Spectra and Structure Determination
The Mössbauer data of the complexes are presented in Table 3 (Fig.l) . The I.S. values are also somewhat lower than trans analogues due to a decrease in the 5S-character of the Sn-C bonds.
The point charge calculations predict that trigonal bipyramids with two organic groups has a Q.S. value of 2 mms 1 for cis isomer 
Antimicrobial Activity
Among all the ligands, L-2 was found to be most active against Staphylococcus aureus and Trichophyton mentagrophytes and L-4 was found to be completely inactive against all the bacteria and fungi used whereas L-l and L-3 were active only against fungi.
As evident from Table-IV 
Studies of Organotin(IV) Derivatives ofThiosemicarbazones
Ph,Sn(L-2) have been studied using TG, DTG and DTA techniques. Ο Both the complexes decompose gradually with the formation of SnO^ as the end product.
As evident from the data in Table-V 
399-

602
The observed weight loss in TG was 73.00% as against the calculated value (73.65%).
